Aldose reductase mediates the mitogenic signals of cytokines.
Chronic hyperglycemia is associated with the activation of aldose reductase (AR), an increase in cytokines such as TNF-alpha and IL-8 and oxidative stress. Alterations in this interdependent cascade of signals may be responsible for the diabetes-induced increase in the incidence and severity of cardiovascular diseases such as atherosclerosis and hypertension. We have previously shown that inhibition of AR prevents cultured vascular smooth muscle cell (VSMC) growth and restenosis of balloon-injured carotid arteries. To identify the mechanisms by which inhibition of AR prevents cell growth, we examined the effects of AR inhibition on mitogenic signaling by cytokines. Stimulation with TNF-alpha led to the activation of the transcription factor NF-kappaB and enhanced VSMC growth. Treatment with the AR inhibitors sorbinil or tolrestat, attenuated mitogen-induced activation of NF-kappaB and VSMC proliferation. In cultured VSMC, AR inhibitors prevented signaling events upstream of NF-kappaB activation, i.e. IkappaB-alpha phosphorylation and IkappaB-alpha degradation. Inhibition of AR also prevented protein kinase C (PKC) activation by TNF-alpha, but did not affect PKC activation by phorbol esters, indicating that inhibition of AR interrupts mitogenic signaling upstream of PKC. Together, these results indicate a pivotal role of AR or its reaction product(s) in the mitogenic signals initiated by cytokines that are elevated in diabetes and its cardiovascular complications such as atherosclerosis. These observations suggest a possible therapeutic use of AR inhibitors in these pathological conditions.